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What we will cover today

* Retrieving a known DNA sequence
# Similarity searching with a DNA sequence




Retrieving a DNA

sequence

You read a paper and..

= [s full-length clone of gene available?

s s at least some of the DNA sequence

available? (EST sequence)?




Finding Sequences in Databases

= The public DNA and protein sequence
databases are huge.

32 In order for these databases to be
useful, the data must be readily
accessible to researchers.

What Are You Looking For?

= A gene?
+ DNA or protein sequence?

# DNA sequences are essentially all in GenBank
# Genomic, mRNA, cDNA, EST?

# Proteins are harder to pin down

¢ GenPept (GenBank Peptides) is huge and poorly
annotated - lots of junk

+ SwissProt is carefully annotated, but not fully
comprehensive

+ PIR is somewhere in between




Large Databases

4

Hi

Once upon a time, GenBank sent out
sequence updates on CD-ROM disks a few
times per year.

# Now GenBank is over 95 Gigabytes
(28 billion bases)

% Most biocomputing sites update their copy of
GenBank every day over the internet.

= Scientists access GenBank directly over the
Web

You can search DNA sequence
database

* Retrieve known sequences by
+Keyword search
# Accession numbers

= If you know some DNA sequence

+Compare your DNA sequence with those in
database

+Basic Local Alignment Search Tool (BLAST)
searches




Retrieve a DNA sequence

#* ENTREZ

+ http://www.ncbi.nlm.nih.gov/Entrez/
* Click — Nucleotide

+ GenBank

+OR

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=Nucle
otide

* Accession number
* Keyword search

for Biotechnology Information) which is a part of
the US National Library of Medicine.

names, protein names, and the names of orgainisms
or biological functions




Entrez 1s a Database

* The Entrez database contains all of the nucleotide
and protein sequences in GenBank (updated
daily) along with all of the literature in
MEDLINE and the 3-D protein structures in PDB
(Protein Data Base).

= Entrez is much more than a database, it is a both a
powerful search engine and a pre-computed list of
relationships amnog all of its data elements

Entrez is Internally Cross-linked

s DNA and protein sequences are linked to
other similar sequences

% Medline citations are linked to other
citations that contain similar keywords

3 3-D structures are linked to similar
structures




Databases contain more than just DNA &
protein sequences

MNucleotide Protein
Sequences Sequences
Genomes Structures

MEDLINE

c

|CEEEETEEETA| | rubked | Ertrez | Human Genome | GenBark | MapViewser | BLAST

Entrez, The Life Sciences Search Engine
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Search across databases |
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Welcome to the new Entrez cross-database search page
z &

PubMed: biornedical literaturs
citations and abstracts

PubMed Central: free, full text
journal articles

Books: online books

OMIM: Online Mendelian
Inheritance inMan

m‘ Site Search: NCBI web and FTP
sites @
Nucleotide: saquence database UniGene: gene-oriented dusters
(GenBank) of transcript sequences @
. CDD: conserved protein domain
Protein: sequence database database @
Genome: whole genome 3D Domains: domains fram
sequences Entrez Structure @
Structure: three-dimensional UniSTS: markers and mapping
macromelscular structures data @
‘@< TaKonomy: organisms in PopSet: population study data
GenBank sets @
TSNP sinale nudestide GEO: expression and malecular
palyrmorphism sbundance profiles @
. . . GED DataSets: experimental
Gene: gene-centered information s & R @
Journals: detailed information MeSH: detailed information
W) g e feurmals indesedin & about s cantralied @
PubMed and nther Entrez @ wocabulany

databases

Enter terms and click 'G0" ta run the ssarch againgt ALL the databases, OR
Click Database Name or lcon to o diectly o the Search Page for that dstanaze, OR
Click Question Mark for & short explanation ofthat database




GenBank

# National Institute of Health, National
Library of Medicine, National Center for
Biotechnology Information

# http://www.ncbi.nlm.nih.gov/

# http://www.ncbi.nlm.nih.gov/Genbank/Gen
bankSearch.html

% Retrieve a sequence from GenBank

% Analyze raw sequence data
+ Base calling
+ Editing
+ Obtaining a consensus sequence
+ Translating
+ Restriction mapping
+ Similarity comparisons
+ Motif searches
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Accession Numbers!!

# Databases are designed to be searched by
accession numbers (and locus IDs)

# These are guaranteed to be non-redundant,
accurate, and not to change.

% Searching by gene names and keywords is
inexact and retrieves more than one record
usually




Type in a Query term

= Enter your search words in the
query box and hit the “Go” button

Netscape: NCBI HomePage

Back  Forward Reload  Home  Searsh  Metscaps  Images  Print  Security  Shep Stop

Location: . [http i/ Fwww nebinimnih.gov/ | @7 what's Related

National Center for Biotechnology Information
Mational Library of Medicine National Institutes of Health
OhiM i

LI

Structure

} What does NCBI do?

Estahlished in 1938 as a national resource for molecular pCancedosicme
hiology information, NGBl creates public databases, anatomy praject
randiets rasearch in comnntatinnal hinlnme dewelnns e
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2} Entrez Nucleotide - Microsoft Internet Explorer,
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e Use Al Fields pull-down menu to specify a field

o Boolean operators AND, OR, NOT must be i upper case.

o If search fields tags are used enclese m square brackets, e.g., rubella []
o Mfore help on using limits is available here

Limited to:

AllFields R

[Oexclude ESTs [exclude 5TSs [lexclude G55 [exclude TPA [exclude working
draft [Jexclude patents [Jexchude all of the above
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s Use All Fields pull-down menu to specify a field,

+ Boolean eperators AND, OR, NOT must be in upper case

o If search fields tags are used enclose in square brackets, e.g., rubella [ti]
s Nore help on using limits is available here.

Limited to:

All Fields v
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2} Entrez Nucleotide - Microsoft Internet Explorer,

Eile Edit View Favorites Tools  Help
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Limits Previewindex Histary Cliphoard Details
e Use Al Fields pull-down menu to specify a field
o Boolean operators AND, OR, NOT must be i upper case.
o If search fields tags are used enclese m square brackets, e.g., rubella [] o
o Mfore help on using limits is available here
Limited to:
AllFields R
[Oexclude ESTs [exclude 5TSs [lexclude G55 [exclude TPA [exclude working
draft [Jexclude patents [Jexchude all of the above
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Only from Modification Date v
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sae35d12.v1 Gm-c1051 Glycme max cDIA clone GENOME 3YSTEMS CLONE ID:
Gin-c1051-7103 5' similar to SW.CHSE_SOTBI P30080 CHALCONE SYITHASE
& 5, mEINA sequence

g|14008724|gb|BGT25328 1 [14008724]

[12: BE346944 Links
sp33b03.y1 Gm-c 1043 Glycine max cDNA clone GENOME SYSTEMS CLONE ID:
Gin-c1043-6 5' similar to SW.CHSA_TPOCO P48353 CHALCONE SYNTHASE 4 .
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2 NCBI Sequence Viewer, - Microsoft Internet Explorer

File Edt View Favorites Tools Help 5
A ) o 3. A

eﬁack ) |£] |§] ] ) search < ¢ Favarites @Medua {‘) - B - J

fiddress | ] httpfjomw.ncbi.nim.rih. govfentrezviewer Foizdb=nucleotidety al=1 4008724 = EE
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Searchl Mucleotide V‘ for”
Limits Prevviewdnex Histary Cliphoard Details
( Display | | defaul ] stow|20 v| [Bendto | [Fle  ~
[I1: BGT25328 sac35d1271 Gm-cl. [gi14008724] Links —
IDEHTIFIERS
dbEST Id: §490125
GenBank ALcc: BGT25328
GenBank gi: 14008724
CLOHE IHFO
Clone Id: GEMOME SYSTEM3 CLOME ID: Gw-cl051-7103 (5')
DNL type: cDNA
PRIMERS
Polylk Tail: Unknown
SEQUEHCE
GGTTGTGCCAAGTCCATTTTCTATTGACTTCTTCCTCATTTGATCCAAGATGAACAGCAC
ACATGCACTTGACATGTTACCATACTCGCTALGCACGTGTCTAGTAGCTTCCATTTTTTC

ATGCTTCAATCCTAACTTAGCC TCARCTTGGTCCARAATTGC TGGTCCACCAGGGTGTGC
AATCCAAMAGATAGAGTTGTAATCATCAATTTCTAAGGGTTTGRAAGGC TTCAACCAAGGC
CTTTTCGATATTOTTARAGATGLATCCAGRLACATCOTTRAGGAGRTGGARAGTGAGTEC
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<A NCBI Sequence Viewer - Microsoft Internet Explorer

Eile Edit ‘View Favaorites Tools  Help f

eBack M | Iﬂ Iﬂ (l /.\JSearch . Famorites @Media €‘3 Q- \7 B - _J

Address \:Ej hittp: s, ncbi i, nib. gavfentrezjviswer  Fegizdb=nucleatideteval=1 4008724 Links >

SEQUENCE ~
GGTTGTGCCAAGTCCATTTTCTATTGACTTCTTCCTCATTTGATCCALGATGARCAGCAC
ACATGCACTTGACATGTTACCATACTCGCTARGCACGTGTCTAGTAGCTTCCATTTTTTC
ATGCTTCAATCCTAACTTAGCCTCALCTTGGTCCAAARTTGCTGGTCCACCAGGGTGTGE
ARTCCAARAGATAGAGTTGTAATCATCAATTTCTAAGGGTTTGAAGGCTTCAACCLLGGT
CTTTTCGATGTTCTTGGAGATGAGTCCAGGALCATCCTTGAGGAGATGGRALGTGAGTCC
TRCTTGGCGAAGGTGGCCATCAATAGCGCCTTCGUTGTCTGGALGGATTGTTTGTGCAGT
CCACACAAGCTCAMACAMAGGCTTTTCAGC TGGC AGAGGATC TGATCCARCAATGACAGC
AGCTGCACCATCTCCRALCAAGGCTTGCCCCACAAGGCTGTCALGATGTGTGTCACTCGG
GCCACGAAATGTGACTGCTGTGATCTCCGR

Quality: High quality sequence stops at hase: 400

Entry Created: May § 001
Last Updated: Jul 2z 2004

COMMENTS
When it has been determined, an EST from the other end of L
this clone is listed in the 'Other ESTs on clone' field.
Possible reversed clone: similarity on wrong strand This
clone is available through: Biogenetic Zervices, 801 3Znd
Ave. Brookings, 5D 57006 USL (phone: 500 423 4163; ewail:
infoBbiogeneticservices. com)
PUTATIVE ID Assigned by submitter
FW:CH36_SOVEN P30050 CHALCONE SYNTHASE 6
LIBRARY
Lil Name: Gr-c1051
Organism: Glycine max
Cultivar: Caoralla
Tissue type: floral meristematic wRNA |
1ol hmer. nEinm b
< | &
izt i)




2 NCBI Sequence Viewer - Microsoft Internet Explorer

File  Edit View Favorites Tools Help -
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LIBRARY 2

Libh Name: Gm-e1051

Organism: Glycine max

Cultivar: Corolla

Tissue type: floral meristematic mRNA

Lab host: DH10B

Vector: pEluescript IT SE+

R. Site 1: EcoRT

R. Site 2: ¥hoI

Description: The cDNA library was constructed from floral meristematic

WENA provided by Dr. Halina Knap of Clemson University.
Complementary DHMA was synthesized from mRMA using a primer
consisting of a poly(dT) sequence with a XhoI restriction
site. EcoRI adapters were ligated to the blunt-ended cDNA
fragments followed by XhoI digestion. The cDNA fragments
were directionally cloned into the EcoRI-XhoI restriction
site of the pBluescript vector. The ligated cDNA fragments
were transformed into DH10B host cells (GibeooBRL). This
library was constructed in the lshoratory of Dr. Rendy

Shoemalker .
SUBMITTER
Nee : Shoemaker R/Public Soybean EST Project
Lab: Public Soybean EST Project
Institution: Washington University School of Medicine
hddreas: 4444 Forest Park Parkway, Box 8501, St. Louis, MO 63108, USA
Tel: 314 286 18500
Fax: 314 286 18510
E-mail: estBwatson.wustl.edu
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GenBank Records

# Databases are composed of records
# Flat File Format
# Provides information

= Standard, consistent organization of data




Flat file format

%

Organized in a structured manner
# One big file

Large body of information assembled and
distributed in consistent format

4
K

£

A%

Lack support for procession transactions
(inserts and updates)

Fle Edit Yiew Favorites Tooks Help e
2 A
o N | © < 2 x o
Gﬂack 5] \ﬂ @ ) ) seach 7 Favartes @ Media 2 =
Address | ] http fwvws.nebi.nlm.nin gov/Siteman samplerecard, html# GenBankDivisiank v| e ks ?
-
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<3 NCBI

Pubhed

Sample GenBank Record
Entrez

Structure

GenBank Flat File Format

Click on any link in this samole record o see a delailed descriofion of thal data
elerment ar figld. All of the descricfions are included on ihis page, soif can be
printed a5 & single docurment. You can also refurn io ihe Alphabetical Quicklinks
Table or Resource Guide

Locus BCU48545 5028 bp DML FLN 21-JUN-1599

DEFINITION Saccharomyces cerevisiame TCPi-beta gene, partial cds, and Ax12p
(AZL2) and Rev?p (REV7?) genes, complete cds.

ACCESSION U49845

VERSION U49845.1 GI:1293613
EEYWORDS
SOURCE baker's yeast.

ORGANIZSH Saccharomyces cerevisias
Eukaryota: Fungi: Ascomycota: Hemiascomycetes: Saccharowyoetales:
Saccharomycetaceas: Saccharomyces.
REFERENCE 1 (bases 1 to 5028)
AUTHORS Torpey,L.E., Gikbs,P.E., Nelson,J. and Lawrence,C.TW.
TITLE Cloning and secquence of REV?, a gene whose function iz required for
DNA demage-induced wutagenesis in Saccharomyces cerevisias
JOURNAL  Yeast 10 (11), 1503-1500 (1994}
MEDLINE 85176709
REFERENCE 2  Ibases 1 to 50238)
AUTHORS Roewer, T., Madden, XK., Chang,J. and Snyder, M.
TITLE Selection of axial growth sites in yeast reguires AxlZp, & novel
plasma wewbrane glycoprotein
JOURNAL  Genes Dev. 10 (7), 777-793 (1996)
MEDLINE 96194280
REFERENCE 3 Ibases 1 to 50238)

& B oo




Some Fields of GenBank Record

Wk
# Locus Name = Reference
1y
# Sequence length = Authors
ey
* Molecule type . T
yp # Title
# Definition S
# Journal
s GenBank accession :
= Medline
number
e
” . # Other references
* Version
1y =
# Keywords features
S . . .
= Source * Amino acid translation
e . e 2
# Organism % Nucleotide sequence
1y
# Reference
Flle Edit %ew Favortes Tools Help "
Qe - ) ﬂ E N ;‘1 Sesrch ¢ Favorites (@ Msdia ) = -
Address | ] http fwvws.nebi.nlm.nin gov/Siteman samplerecard, html# GenBankDivisiank v B ks
~
psi)
FRNOIN sample GenBank Record
PubMed Entrez Structure
GenBank Flat File Format
Click on any link in this samole record o see a delailed descriofion of thal data
elerment ar figld. All of the descricfions are included on ihis page, soif can be
printed a5 & single docurment. You can also refurn io ihe Alphabetical Quicklinks
Tahle or Resowrce Guide
< LOCUZ ) FCU49545 DN LN 21-JUN-1999
0N Saccharomyces vT5ime TCPi-heta gene, partial cds, and Axl2p
(AZL2) and Rev?p (REV7?) genes, complete cds.
1 U40845
S T49E45.1 GI:1293613
KEYHORDS 5
2 RCE baker's yeast.
ORGANIZHJ Saccharomyces cerevisias
Eukaryota: Fungi: Ascomycota: Hemiascomycetes: Saccharowyoetales:
Saccharomycetaceas: Saccharomyces.
REFERENCE | (bases 1 to 5028)
AUTHORS orpey,L.E., Gikhs,P.E., Nelson,J. and Lawrence,C.T.
TITLE Cloning and secquence of REV?, a gene whose function iz required for
DNA demage-induced wutagenesis in Saccharomyces cerevisias
JOURNAL ~ Yeast 10 (11), 1503-1509 (1994)
MEDLINE 95176709
REFERENCE 2z (bases 1 to 5028)
AUTHORS Roewer, T., Madden, XK., Chang,J. and Snyder, M.
TITLE Selection of axial growth sites in yeast reguires AxlZp, & novel
plasma wewbrane glycoprotein
JOURNAL ~ Genes Dev. 10 (7), 777-793 (199%)
MEDLINE 96194260
REFERENCE 3 (bases 1 to 5028) 2
& B oo




Locus Name

Unique

4
L

» Up to 10 characters

i

6 character
+ Genus species
» 8 characters

# Just accession number

* Better to search for accession number than Locus
Name

Fle Edt Yisw Favorites Tools Help

"l o ;
Oﬂack - Q ﬂ E g | ) search S 7 Favartes (@M Meda 7} = -

adddress | @] bt wms.ncki . it govySitemapsamplerecord, bt GenBankDivisine v B ks

Sample GenBank Record

GenBank Flat File Format

Click on any link in this samole record o see a delailed descriofion of thal data
elerment ar figld. All of the descricfions are included on ihis page, soif can be
printed a5 & single docurment. You can also refurn io ihe Alphabetical Quicklinks
Table or Resource Guide

Locus BCU48545 5028 bp DML FLN 21-JUN-1599

DEFINITION Saccharomyces cerevisiame TCPi-beta gene, partial cds, and Ax12p
(AZL2) and Rev?p (REV7?) genes, complete cds.

ACCESSION U49845

VERSION U49845.1 GI:1293613
EEYWORDS
SOURCE baker's yeast.

ORGANIZSH Saccharomyces cerevisias
Eukaryota: Fungi: Ascomycota: Hemiascomycetes: Saccharowyoetales:
Saccharomycetaceas: Saccharomyces.
REFERENCE 1 (bases 1 to 5028)
AUTHORS Torpey,L.E., Gikbs,P.E., Nelson,J. and Lawrence,C.TW.
TITLE Cloning and secquence of REV?, a gene whose function iz required for
DNA demage-induced wutagenesis in Saccharomyces cerevisias
JOURNAL  Yeast 10 (11), 1503-1500 (1994}
MEDLINE 85176709
REFERENCE 2  Ibases 1 to 50238)
AUTHORS Roewer, T., Madden, XK., Chang,J. and Snyder, M.
TITLE Selection of axial growth sites in yeast reguires AxlZp, & novel
plasma wewbrane glycoprotein
JOURNAL  Genes Dev. 10 (7), 777-793 (1996)
MEDLINE 96194280
REFERENCE 3 Ibases 1 to 50238)

& B oo




GenBank Accession Number

» Unique identifier for sequence record

# Usually a combination of letter(s) and
numbers

* Do not change even if information changes

* Newer accession numbers to new
submission using some of this data

Fle Edt View Favorites Tools Help H

OBack M Iﬂ IELI a) /.'Search Favarites @Media & v

Address @! it v, ichi, Flm. ik, gow fSitemapgsamplerecord. bl B> L

Haven, CT, USL [
FEATURES Location/Qualifiers

= 1..5028
/organism="Saccharowyces cerevisias”
Jdb_xref="taxon:4932"
/chrowosome="IZ"
Smap="ar
cps <1..206
/eodon_start=3
/product="TCP1-heta®
/protein_id="ALASGE6S5.1"
Jdb_xref="GI:1293614"
/translation="SSIVHGISTSGLDLNNGT I ADMRQLGIVES TKLKRAVVSSASEL
AEVLLRVDNTIRARPRTANRQHN"

6687..3158
/gene="AEL2"
cDs 6687..3158

/gene="A¥L2"

/note="plaswa membrane glysoprotein®

/eoodon_start=1

/function="reguired for axial budding pattern of 5.
cerevisias”

/product="ax12p"

/protein_id="ALASGE6E.1"

Jdb_xref="GIi1293615"
/translation="NTQLQISLLLTATISLLHLVVATPYEAYE IGKQYPPVARVNESTF
TFQISND TYKSSVDETAQI TYNCFDLPSULSFISSSRTFSGEPSSDLLSDANTTL YN
VILEGTDSADS TSLNNTYQFVVTNRPS ISLSSIFHLLALLEN G Y THGEN ALELTPNE
VFNVTFDRSMF THEES IVS Y YGRSQL YNAPLPHULFFDSGELEF TGTAPY INSATAPE
TSYSFVIIATDIEGFSAVEVEFELVIGAHQLTTS IQNSL I INVTDTGHVSYDLPLNTY
FLDDDPISSDELGS INLLD APDUVALDNATISGSVPDELLGKNSNP ANFSVS IYDTYG
DVIVFNFEVVSTTDLFATSSLPNINATRGEUFSYYFLPSQF TDYVHTHVSLEF THSSQ
DHDWVEF 05 SHLTLAGEVPKNF DKLSLGLEANQGSQSQEL YFN T IGHDSK I THSHHS &
NATSTRSSHHSTSTSSYTSSTYTAKISSTSAAATSS AP AALP AANKTSSHNKEAVATA
CGVATPLGVILVALICFLIFVRRRRENPDDENLPHATSGPDLNNP ANKPHQENATPLY
NPFDDDASSYDDTSTARRL AALNTLELDNHS ATESD ISSVDEERDSLSGHNTTNDOFQ
SQSKEELLAKPPVQPPESPFFDPQNRSSSVYHDSER AVNKSWRY TGHLSPVSD IVRDS
YGSQETVDTEELF DLEAPEKEKRTSRDVTHSSLDPUNSH ISPSPVRESVTPSETHY TK A7




Address | ] http:fwww.nchi.nlm.nih, gov, Sitemapfsamplerecard. html e a Go  Links ”
NATSTRESHHEE T TS Y TS TY TAKISS TS AAATSS APAALPAANKTSSHNEKAVATA -~
COVAIPLGVILVALICFLIFWERRRENPDDENLPHAISGPDLNNP ANEPNOENATPLN
NPFDDDASSYDDTSIARRLAALNTLELDNHESATESD ISSVDEKRDSLIGMINTYND QFQ
SQSKEELLAEPPVQPPESPFFDPQNRISSVYNDSEP AVNESWRYTGNLEPVID IVRDS
¥GEOETVD TEELFDLEAPEKEERTSRDVTHSSLDPUWNSN ISPEPVRESVTPEPYNVTE
HRNEHLONIQDSQSGENGITPTTHST DDFUPVEDGENFCUVHSMEFDRRPSEERL
VDFSHESNVNVGQVED THGRIPEML ™

comp lement (3300, .4037)

/gene="REVT"

comp lement (3300, .4037

/gene="REV?"

/codon_start=1

fproducc="Revip"

fprnte1n71 ="LLA9G66T.1"

Jdb_xref="GI:1293616"
Jtranslation="MNRWWEKVLRVYLECY INLILF YRNVYPPOQSFDYTTYQOSFNLEQ
FVPINRHPALIDYIEELILDVLSELTHVYRFSICIINKENDLCIEEYVLDFSELQHVD
KDDQIITETEVFDEFRSSLNSLIMHLERLPEVNDDTITFEAVINAIELELGHELDRNE
RVDELEEEAEIERDSNUVECCEDENLPDNNGF QPPEIKLTSLVGSDVGPLIIHOFSEE
LISGDDEILNGVYSQYEEGESIFGILE™

BASE COUNT 1510 a 1074 o 835 g 1609 ©

CRIGIN

.

gatocctoocat atacaacggt atctocacct caggtttaga toctocaacasc ggaaccatt
6l COJRCATORY ACAULAYIL ATCULOJATR QULACSANCT SRRaCyages JUagtCagot
121 ctgoatctga agocgotgas ghtctactas gggtggatas catcatcogt goaagacoas
151 gaaccgoccaa tagacaacat atgtaacata tttaggatat acctcgaasa taataaaccy
241 CcoaCactOLe ATCAULATAA LUAJASACAY SACUCRASAR LUACCCACTA CALAALLCAR
301 agacgocgasa asassagasc aacgoghbcab agaacttttiy goaattogog tocacasatas
361 attttggoaa cttatgittic ctottogage agtactcgag coctgtoctca agaatgtaat
421 RACACCCALC JULAYLALOY TLUARAMATAY CARLCLCCACR ACCTOAAAYC CoCTTORCOR
481 gagtogoocot cobbtgtoga gtaattttoa cttttoatat gagaacttat tcttottatto
541 tttactctoca catcctgtay tgattgacac tgocaacagocc accatcacta gaagaacags
601 ACARLTACCT ARLAYRARAR LLACALCTLC CLOJRAACHA TLTCCLUOLD CORacatota
661 cgtatatcaa gaagoattoca cttaccatga cacagottbca gatthbocatta ttgotgacag
721 ctactatatc actactoccat ctagtagigy cocacgoccta Lgaggoatat cotatcggas
781 sacastaccos CCCAULUYCR agagtoaaty astogtttac atttoaastt tocaatgats
G841 cotatasatc gtctgtagac aagacagotc asataacata caattgottc gacttaccga
901 gotggotttc gtbbgactct agttctagas cgttctoagy tgascotict totgacttac v

&) A Torerper

A

Often a search finds too many (or too few) sequences, so
you can go back and try again with more (or fewer)
keywords in your query

#

The “History” feature allows you to combine any of your
past queries.

# The “Limits” feature allows you to limit a query to specific
organisms, sequences submitted during a specific period of

time, etc.

[Many other features are designed to search for literature in
MEDLINE]

A




2} Entrez Nucleotide - Microsoft Internet Explorer, |L|E|FX
Eile Edit View Favorites Tools  Help :,'
e Back ~ () Iib] @ : h /._] Search H;‘:( Favorites e Media e} [-': - :\1 _J
Address | €] hitp:}eman.ncbi.nm.nih.govfentrez query. Fegi?CMD=LimitsBDB=nucleotide Links >

y
. Frotein Genome Stucture FMC
Search Mucleatide ~ | for || | G
C_Limits D Previgwiintex Histary Cliphoard Details
e Use Al Fields pull-down menu to specify a field
o Boolean operators AND, OR, NOT must be i upper case.
o If search fields tags are used enclese m square brackets, e.g., rubella [] o
o Mfore help on using limits is available here
Limited to:
AllFields R
[Oexclude ESTs [exclude 5TSs [lexclude G55 [exclude TPA [exclude working
draft [Jexclude patents [Jexchude all of the above
‘ Malecule Vl | Gene Location V‘ | Segmented Sequences V‘
Only from Modification Date v
[V adttticotion P sl = | I I b | I I o]
ficat el
&) @ Internet

A Entrez Nucleotide - Microsoft Internet Explorer

fle Edt View Favorites Tools Help 5
Y Al & A . B
> ) = e
e Back - () |ﬂ ) searth ¢ Favorites @ reda L) 2 & _J
Address @ hitkp: ffvaws nchinim.nih. gowfentreziquery. frgi?CMD=IndexDB=nuclectide Links
~
es il
2" Nhe” e SNucleotide
> ub e Hu : Prote Senoms Stucture PMC Ta
Search | Nucleotide | for 7 < Prewiew
Limits Preview/Index Histary Clipboard Details
s Enter terms and click Preview to see only the mumber of search results.
» To combine searches use # before search number, e g, (#2 OF #3) AND asthma. Mo history
available o
Add Term(s) to Query or View Index:
o Enter a term in the text box, use the pull-down menu to specify a search field.
s Click Preview to add terms to the query box and see the number of search results, or click
Index to view terms within a field.
()
&) # Internst
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EC/RM Number
Feature key

P “Nucleotide

cture

<> NCBI

Entrez Fubhled [ T

Search Nucleotide  |Journal | Freview
s‘i”d"};‘fé:ﬁm D [ViewIndex Histary Cliphoard Details
COrganism
Bz Fage Number Preview to see only the number of search results
;LT";:%;ECESSWH use # before search number, e.g., #2 OR #3) AND asthina. o history

Frotein Name
Fublication Date
SeqlD Sting v or View Index:

Sequence Length e text box; use the pull-down menu to specify a search field
Substance Mame add terms to the query box and see the number of search results, or click

¥;§ b s within a field.

Volume
AllFields

Click

‘[ Preview

v
NOT | to add a term to the query box

Eile Edit View Favorites Tools  Help :,'
" - n ~
. A ) o . & 3.0
e Back \_) liACEEE‘.SiUﬂ H‘/\( Favorites e Media €) [\ (=
Address @http:fjwww‘nthl‘A” Fields j7CMD=Index80B=nucleotide Go | Links >
Authar =

3

&) @ Internet

Entrez Nucleotide - Microsoft Internet Explorer

e Edt Yisw Favorites Tools Help

Dok - () [x] [&] @0 O s Flpravones @Pveda € (- (L )

iress | @] httpsfw.ncbi.nl.nih. govientrez)query. fegiPCMD=HistoryDB=nuclectide

: Xxe3 ¥
q:*w g” SNucleotide

[Search | Mucleatide ~ | for |soyhean AMD chalcone synth O ful-lengtt| | Preview
Limits PreviewindexC__ History D Cliphoard [Cietails

hout Entrez + Search History will be lost after eight hours of mactivity

» To combine searches use # before search number, e g, #2 AND #6
o Search numbers may not be continuious; all searches are represented.
+ Click on query # to add to strategy

Search Most Recent Queries
#2 Search soybean AND chalcone synthase AND full-lengih

#1 Search soybean AND chalcone synthase

Clear Histary

Time Result

101602
10:14:19

30
338




DNA similarity search




# partial cDNA sequences
* dbEST at NCBI

+a comprehensive set of all public EST data

= UniGene at NCBI

#clusters of ESTs and know genes from key
species
» does NOT have consensus sequences

* has far too many clusters to be representative of real
genes (129 K human clusters)

Find related DNA sequences

* Similarity Search (BLAST)
= NCBI GenBank database




BLAST Searches

* Compare your sequence with database

# http:// www.ncbi.nlm.nih.gov/BLAST/
% Nucleotide

3 Protein

= Targeted to a genome

= BLAST

+Basic Local Alignment Search Tool
#Local alignment

#Tutorial at:
http://www.ncbi.nlm.nih.gov/Education/BLAS
Tinfo/information3.html




BLAST

% Discontiguous Mega BLAST

+ Comparison of diverged sequences especially from
different organisms

+ Alignments with low degree of identity

+ Looks for hits in “non-consecutive positions”
% Mega BLAST

+ Slight differences in similarity

+ Not effective at low degree of identity

+ Faster; handles longer sequences

» BLAST

+ Local alignment tool
+ http://www.ncbi.nlm.nih.gov/Education/BLASTinfo/inf

ormation3.html
i- T Bile Edit View Favorites  Tools  Help :,'
| 0 Back + Q - Ij @ n /.-] Search \;:( Favorites @ Media {‘] -z B - ]
| fddress &) httpfjow.ncbi.m. b gov/BLAST] v B ks ?
I :
| Entrez T Ot 1y Structure
NEW 12 May 2004 BLAST 2.2.9 has been released. Bead mare

| Nucleotide Protein
| » Discontiguous megablast » Protein-protein BLAST (blastp)
I & Megahlast e PHI and PSI-BLAST

« MNucleotide-nucleotide BLAST (blastn) ® Search for shart, nearly exact matches
I & Search for short, nearly exact matches s Search the conserved domain database
| Education & Search trace archives with megablast or (rpshlast)
| ducation discontiguous magablast e Search by domain architecture (cdar)
I Translated Genomes
I g & Translated queryvs. protein database (hlast) s Chicken, cow, pig, dog, sheep, cat New
| & Protein guery ws. translated database (thlastn) s Emvironmental samples
| o Translated gueryvs. translated database e Human, mouse, rat
| (thlast) e Fugu rubripes, zebrafish

o Insects, nematodes, plants, fungi, malaria

I » Microbial genomes, other eukaryotic genomes
& Special Meta )
I & Search for gene expression data (GEQ BLAST) s Retrieve results by RID
| o Align two sequences (hi2sed) o Getthis page with javascriptfree links

o Screen forvector contamination (WecScreen)
I e |mmunoglobin BLAST {lgBlasf)
I L’
| = Did you lnow...
| Next g
| ‘ou can set a different level of security For each Web site, On the Tools menu, dlick Internet Options, and then dlick the Security tab,
| = i




File

eBack v @ A |ﬂ @ l\] /;__\J Search ‘S‘:( Favaorites
hiktpe i e, nicbi, Alm qoviBLAST/ w

Edit View Favorites Tools Help

Address

Nucleotide

» Discontiguous megahlast _

& hlegablast _

e Mucleotide-nucleotide BLAST (blastn)

» Search for shor, nearly exact matches
&« Searchtrace archives with meagahblast ar

Links *

discontiguous megahlast hdl
| >
= .
Did you know...
ou can set a different level of security For each Web site, On the hlext i
Tools menuy, click Internet Options, and then click the Security
kab,
&] ) Internet
2 NCBIBLAST - Microsoft Internet Explorer =0
: : File Edt View Favortes Took Help o
| | e Back - () \ﬂ @ h /:\J Search \f;:( Favorites d‘Medua e} [7\: o :\/’ & - _J
| | e ——————— v Beo ks ?
[ | —
| | b
' ' B LAS T
| | 5
| | Ents B ( Taxono Structure
wew 12 May 2004 BLAST 2.2.9 has been released. Eead mare. ..
| | Nucleotide Protein
| |
| | & Protein-protein BLAST (hlastp)
| | egahlast & FPHI- and PSI-BLAST
[ I o Mucleotide-nucleotide BLAST {blastn) o Search for shor, nearly exact matches
e Search for shaort, nearly exact matches e Searchthe conserved domain database
| | » Searchtrace archives with megahlast or (rpshlasty
| 1 discontiguous megahlast & Search hy domain architecture (cdart)
| |
i I Translated Genomes
| | o Translated query vs. protein database (hlastd e Chicken, cow, pig, dog, sheep, cat NEW
| | o Protein queryws. translated database (thlastn) e Erwironmental samples
| 1l » Translated query vs. translated database  Hurnan, mouse, rat
| | (thlaste « Fugurubripes, zebrafish
[ I * nsects, nematodes, plants, fungi, malaria
| [ & Nlicrobial genomes, other eukaryotic genomes L
| | special Meta
| |
| | o Search for gene expression data (GEO BLAST) o Retrieve results by RID
| | * Aligh two sequences (bl2segq) » Getthis page with javascripkires links
i i + Screen for vector contamination (MecScreen) &
| N
| | ite. On the Tools meny, dick Internet Options, and then dick the Securit: T
| |
|_se WS B Internet




You have a sequence.
Does it have similarity to other known genes???
Copy DNA sequence from file

GGTTGTGCCAAGTCCATTTTCTATTGACTTCTTCCTCATTTGATCCAAGATGAACAGCAC
ACATGCACTTGACATGTTACCATACTCGCTAAGCACGTGTCTAGTAGCTTCCATTTTTTC
ATGCTTCAATCCTAACTTAGCCTCAACTTGGTCCAAAATTGCTGGTCCACCAGGGTGTGC
AATCCAAAAGATAGAGTTGTAATCATCAATTTCTAAGGGTTTGAAGGCTTCAACCAAGGC
CTTTTCGATGTTCTTGGAGATGAGTCCAGGAACATCCTTGAGGAGATGGAAAGTGAGTCC
TACTTGGCGAAGGTGGCCATCAATAGCGCCTTCGCTGTCTGGAAGGATTGTTTGTGCAGT
CCACACAAGCTCAAACAAAGGCTTTTCAGCTGGCAGAGGATCTGATCCAACAATGACAGC
GCTGCACCATCTCCAAACAAGGCTTGCCCCACAAGGCTGTCAAGATGTGTGTCACTCGG

GCCACGAAATGTGACTGCTGTGATCTCCGA

2 NCBI Blast - Microsoft Internet Explorer,

File Edt View Favortes Took Help w

@Eack - Q \ﬂ @ h /:\JSEar\:h \‘_f::(Favur\tes @reda &) L :4 - _J

cddress (€] hetpa . ricbi. nim.rib. gov/ELAST/Bhast. .o ALIGNMENT S=S0BALIGNMENT_VIEW=PainisstALT_FORMAT=Semiatoss v | EJ G0 Loks

::j NCB] megablast BL;"&SFF |

Nucleotide itions an RID|

What 1z discontiguous Mega BLAST?
p

Search 1

Load query file |

From disk H Browse... |

Chaose datahase

Retuen sligament |
endpoints only

B Internet




File Edt View Favorites Tools  Help ﬁ

eﬁack @ \_) \ﬂ @ __7:] /'._)Search ‘iE(’Favontes &Media @ [

Links >

-~

N C B l . megablas

[ucleotide tion:

What 1z discontiguous IMega BLAST?
—

GGTTGTGCCAMGTCCATTTTCTATTGACTTCTTCCTCATTTGATCCAAGATGAACAGCA A
CACATGCACTTGACATGTTACCATACTCGC TALGCACGTGTC TAGTAGCTTCCATTTTT
Search | TCATGCTTCAATCCTARCTTAGCCTCAACTTGGTCCAARATTGCTGGTCCACCAGGGTG
TGCALTCCAARAGATAGAGTTGTARTCATC AATTTCTAAGGGTTTGAAGGCTTCAACCA
AGGCFTTTTCGATGTTCTTGGAGATGAGTCCAGGAACATCCTTGAGGAGATGGAAAGTG b

Load query fils |

from disk H Browse.. |

Sel sut From To

Choose database | nr b

Retumn dhgament
endpoints only

A BLAS T! i Rosetauen rasen

the Tools meny, click Internet Options, and then dick the Securit:

| &) & Iorerner

2 NCBI Blast - Microsoft Internet Explorer,

File Edit View Favortes Tools  Help ar

eﬁack -9 \ﬂ @ h /:\JSEar\:h \i:(Favuntes @ redia £ - :}4 - _J

cddress (€] hetpa . ricbi. nim.rib. gov/ELAST/Bhast. .o ALIGNMENT S=S0BALIGNMENT_VIEW=PainisstALT_FORMAT=Semiatoss v | EJ G0 Loks

{3

- NCB] megablast BLAST

Nucleotide

What 1z discontiguous Mega BLAST?
e

GGTTGTGCCAAGTCCATTTTCTATTGACTTCTTCC TCATTTGATCCALGATGAACAGCE &
CACATGCACTTGACATGTTACCATACTCGCTAAGCACGTGTC TAGTAGCTTCCATTTTT
Search |TCATGCTTCAATCCTAACTTAGCCTCAACTTGGTCCALRATTGCTGGTCCACCAGGGTG
TGCALTCCAAAAGATAGAGTTGTAATCATCAATTTCTARGGGTTTGAAGGCTTCAACCA
AGGCCTTTTCGATGTTC TTGGAGATGAGTCCAGGAACATCCTTGAGGAGATGGALAGTG

Load query file |

From disk H Browse... |

Het subsequence From l:l'fﬂ l:l

Choose datahase

Return alignment
endpoints only

£3

. On the Tools menw, click Internet Options, and then dlick the Securit Jue::: o)

B Internet




2l NCBI Blast - Microsoft Internet Explorer

|

File Edt View Favorites Tools  Help l.;'
N A — r y . oy
e Back () \ﬂ @ ._,lj pe ) Search ‘?,i(’ Favorites &Medla @ = d - J
Address |@ hictp: . rucbi.nlm. nih. gow/BLASTBlast. cai7ALIGNMENT S=S08ALIGNMENT _YIEW zRainaiseBALIT0_FORMAT=Semiautof( V‘ Go | Links >
From dik | [Crowse..._J History y
et sub From: To
Return aligrment 0
endpoints only
o () D G
\
—
Options for advanced blasting 1
Limit by entrez B s
e Glycine max ﬁ or sglectﬁgm_l All organisms h
Choose filler Low complesity [] Human repeats [7] Mask for lookup table onty []1ask lower case
By
W ord Size.
Percent Identit:
TR
scores ad
ad pid you know. |
if n the Tools menu, dick Internet Options, and then click the Securit
| &) 8 Internet

2 NCBI Blast - Microsoft Internet Explorer,

Fle Edt Vew Favortes Tools Help ar
S o = N 5 B
e Back - () \ﬂ @ () ) search ¢ Favories @ redia £ 2 & _J
cddress (€] betpfwms.nebi. rim i, g0 ELAST/Blast.cgi v Beo ks ?
~
. ali &
> NCBI formatting BLAbl
Nucleotide Protein Translations Re ults for an RID)
Your request has been successfully submitted and put into the Blast Queue.
Query = (509 letters)
Your search was limited by an Entrez query: Glycine masx
The request ID 1s |1 090952418-29109-8211948582. BLAS TS |
The results are estimated to be ready in 23 seconds but ma@
Please press "FORMATI" when you wish to check your resulls. You may change the formalting options for your result via the form below
and press "FORMATI" again. You may also tseuest results of a differant search by entering any other valid teeuest ID to see other recent
jobs.
Format
Show V] Grantical Overview 7] Linkout [7]5eauence Retrieval [7]NGELof Alignment % o HTML % omnat s
& Did you know. |
On the Tools meny, dick Internet Options, and then click the Securit T
| &1 B Ioternet




ing BLAST
: formatting %

Your request has been successfully submitted and put into the Blast Queue.
Query = (1509 letters)
Your search was limited by an Entrez query: Glycine max

. | 1089221208-15060-31262165038.BLASTQ4
The request ID is ‘

or e

The results are estimated to be ready in 37 seconds but may be done sooner.

Please press "FORMAT!" when you wish to check your results. You may change the formatting options for
your result via the form below and press "FORMAT!" again. You may also request results of a different
search by entering any other valid request ID to see other recent jobs.

Eile Edit View Favaorites Tools  Help :,'

L

<) I Iﬂ @ _h /.-] Search \;\(Favorites @Media {‘] 3~ :7 — _J
Address 4] hittp:jom.ncbi.nim.nih. gow/BLAST fBlast.cg v B ks ?
~ g i)
results of BLAS'T =

BLASTN 2.2.9 [May-01-2004]

RID: 10805952416-29109-5G2119465562.BLAGTO4

Database: GenBank non-wouse and non-huwan E3T entries
12,989,615 sequences; 6,591,256,704 total letters

If vou have any problems or guestions with the results of this search
please refer to the BLAST FAQs

Taxonomy reports

Query=

(509 lecters)

Distribution of 101 Blast Hits on the Query Sequence

‘Mouse-overlu show defline and scores. Click to show alignments |

Color Key for Alignment Scores

40 40-50
1'29109‘ u T T 1 u T T 1 T u T u 1 u T T u 1 u T T 1
i} 100 200 300 400 500
bt
£ 3
= Did you lnow...
Mext tip
‘ou can set a different level of security For each Web site, On the Tools menu, dlick Internet Options, and then dlick the Security tab,

=l i




File Edt View Favorites Tools Help I

<) (] |ﬂ @ _jj /T\J search \j\?Faantas @ reda &8 - :\7 =] J

address | @] hikp:ffvmw,nchi.nim.nib.gov/BLAST [Blast.cqi v‘ Go  Links ™

|

Distribution of 101 Blast Hits on the Querv Sequence

‘Mnuaefnverm show defline and scores. Click to show alignments |

Color Key for Alignnent Scores

129109 | T T T 1 T T T 1 1
i 100 200 300 400 500

v
< -
X @ Did you know...

Mest bip.
Vou can set 5 different level of security For sach Web site, On the Tools menu, cick Internet Options, and then click the Security tsh.

Ees =

Eile Edit View Favaorites Tools  Help :,'
. A = L . . A . A

€) I Iﬂ @ Lnl | ) search 7 Favorites @Medla &) iz [H _J

Address ] hitpffowww.ncbi.rim.nih. gow/BLAST Blast.cqi v B ks ?

Sequences producing significant alignments: (bits) Value -

gil14008724] gb|BG725326. 1| BG725328 saeiSdlZ.yl Gm-cl0S1 Gly... 965 0.0 B

gil27427571 | gh|CAS35051, 1| CABAS091  sav4lg0s.yl Gm-cl6s Gly... 7i2 0.0

g1l 16346573 | gh|BIS72165.1|BIO72165 sagdsalz.yl Gm-cloSd Gly... 654 0.0

9il15257478|gh|BI471369.1|EI4713628 oagl9f06.vl Gm-cl080 Gly... 624 0.0

gi|37995974|gb | CFE07563.1| CFE07S565 psHBOZ5x009f USDA-TFAFS: ... 687 o.o

gil23732256]|gh|BU764307. 1| BUT64307 sardcdos.ye Gm-cloSd Gly... 675 0.0

gi|379941¢62 | gh|CFS05905. 1| CFE05508 psHEOO1xOO6E USDA-IFAFS:... BE4 0.0

gi|16342613|gb|BIS6S208. 1| BIOEE208 GHMS30004B12F05 Gm-r 1083 558 0.0

4i]19934725) gb| BOO79755. 1| BOO79755 sanl7h09.vl Gm-cl0&4 Gly... 642 0.0

gi]15934445|gh|BO07S475. 1| BO079475 sanl4c0l.vl Gu-cl0fd4 Gly... 625  =-176

gi]13478356 | gb|BG507554. 1| BG507864  sac82e08. vl Gm-cl072 Gly... 623 e-176

gi|37096764|gb|CFE08353. 1| CFE08353 psHEO34xJ14f USDA-IFAFS:... 582 e-166

Qil16106094|gh|BIR93634.1|BIG93834 =ag93fll.vl Gm-cl084 Gly... 587  e-165

gi]15935253 | gb | BQOGOZE3. 1| BODAOEAS  sandlads.yl Gr-clOfd Gly... 565  e-158

gil11412554|gh|BF425005. 1| BF425005 suS3b0S.yl Gm-clO69 Glye... 456  =-136

gi|37906666 | gh | CFE08255. 1| CFE05255 psHBO33xI01f USDA-IFAFS:... 485 e-128

4il19934416| gb|BOD79445. 1| BOO79448 sanl3h0Z.yl Gm-cl084 Gly... 465  e-128

gi|37996212 |gh | CFE07501.1|CFE07801 psHBO2G6xGOGE USDA-TFAFS: ... 450 e-124

Q113562975 gh|BG551155.1|BG551195 sadi4dod. vl Gn-cl074 Gly... 448  e-123

9i|7673732 | gh| AV160139.1| V160130 pblt17 soybean, century c... 442 e-121

4il15815851|gb|BI7A7726.1|BI787726 sag75a07.¥1 Gm-cl084 Gly... 435 e-119

41| 13460079 gb|BG505422 . 1| BG505422  sadl3£03. 71 Gr-cl074 Gly... 435  e-119

gi|37396627 | gh|CFE05216.1|CFEOG216 psHEO33xC14f USDA-IFAFS:... 4z9 e-117

9il23728440| gh|BU762277. 1| BU762277 sar87d0Z.yl Gm-cl074 Gly... 421  e-115

gi| 15811512 |gb|BES17591.1|EE917591 GmCHSE soybean root subt... 419 e-114 (oot

|»

= Did you lnow...
Mext tip
Vou can set a different level of security For each Web site. On the Tools menu, cick Internet Options, and then dick the Security tab.

=l i




Eile Edit ‘View Favorites Tools Help

€ ) < Iﬂ Iﬂ _;j f._\J Search \;‘:(Favorites G‘Media ‘E‘} =2

1
3

Address (€] hetpfowws. ncbi.rim.nih.gowBLAST Blast.cgi v B ks
-~
Distribution of 23 Blast Hits on the equence =
‘Muuse-uverlu show defline and scores. Click to show alignments |
Color Key for Alignkent. Scores
1-10977|‘.‘.|‘.‘.‘.‘..‘.‘.‘|.‘.‘|‘.
0 50 100 150 200 250
Fcore E
Sequences producing significant alignments: (hits) Value
9i]23729544 | gb |BUT62564.1|EU762864 sasi4al?.yl Gm-cl080 Gly... 539 e-151
9i]19453071| gb [BMIS44581. 1| ENOS4481  san03h03.y1 Gm-cl084 Gly... 539 e-151
91| 15814607 | gb [BITE7082.1|EI787082 sag7ib08.yl Gm-cl082 Gly... 539 e-151
Q1| 15812586 gh [BI7E4561.1|EI784861 saf94e04.y3 Gmn-cl079 Gly... 539 e-151
9i]10233351| gb|BESO2230.1|BEE02239 sr2éc03.yl Gm-cl0S0 Glye... 515 e-144

3

#® Internet

| [T

2 RID-1090957235-10977-83838499154.BLASTQ4, - Microsoft Internet Explorer.

fle Edt View Favorites Tools Help

(€] (5] |£] |§] ;j fi\i Search ‘?:n:(Favnrltas @ edis £2) [;- :,\; = J

Aicldrass | (] hiktp: ffomes. i rim. i, gov [BLAST Blast, ci v B ks
~
Distribution of 23 Blast Hits on the Query Sequence =
|BMB54481 5an03h08 1 Gm-c1084 Glysine mex cOMA clans SOYVBEAN C_S= 530 £4 4=
Color Key for Alignment Scores
110977
L e e s e ey e
0 50 100 150 200 250
Score E
Sequences producing significant alignments: (bits) Value
31123729544 gb | BU762664. 1| BU762864 .yl Gu-cl080 Gly... 539 _
1]19453071| gh|BM354481. 1| EN954461 sSan03h08.y1 Gru-cl084 Gly... 539 e-151
31| 15814607 | gh|BI767082.1|EI787062 sag71b08.y1l Gru-cl082 Gly... 539 e-151
g1i|15812586| gh|BI764661.1|EI784861 saf94e04.y3 Gru-cl079 Gly... 539 e-151
31|10233351| gh|BEANZ239.1|BEGN2239 sr26c03.yl Gw-c1050 Glye... 515 e-144 3
B S e I = - .-

&] http: fwmn.nicbinim,nih. gov/BLAST [Blast cai# 19453071 ® Internet
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| | [11: BU762864. sas34al7.y1 Gm-cl...[g123729544] Links
| I LOCUS BU7G2064 527 bp WRNA linear EST 02-JUL-2004
I I DEFINITION sa&as534a07.v1 Gu-cl0G0 Glyoine max cDNA clone SOYEEAN CLONE ID:
| I Gm-cl1060-5414 5' similar to TRIQOEEXS Q9XEXS CYTIDINE DEANINASE .,
I I wRNA sequence.
ACCESSION BU7G2064
I' I VERIION BU762864.1 GI:i23729544
| | | xevverps EST.
I I SOURCE Glycine mwax (sovhean)
ORGANIGHM Glycine max

I I Eukarvota; Viridiplantae; Streptophvta; Embryophyta; Tracheophytas
| I Apermatophyta; Magnoliophvta; eudicotyledons; core eudicots;: rosids
I I ; eurosids I; Fabales; Fabaceas; Papilionoideas; Phaseoleas;
Glycine.
& | REFEREMCE 1 (bases 1 to 527)
| I AUTHORS Shoemaker,R., Keim,P., Vodkin,L., Erpelding,J., Coryell,V., Khanna
I I ;A., Bolla,B., Marra,X., Hillier,L., EKucaba,T., Martin,J., Beck,C.,

Wylie,T., Underwood,K., Steptoe,M., Theising,B., Allen,M., Bowers
| | ,¥., Person,B., Swaller,T., Gibbons,M., Pape,D., Harvey,N., Schurk
I I +R., Ritter,E., Kohn,3., 3hin,T., Jackson, Y., Cardenas,M., McCann

I +R., Waterston,R. and Wilson,R.
I TITLE Public Sovhean EST Project
| | JOURMAL  Unpublished (1999)
I I COMMENT Contact: Shoemaker R/Public Soybean EST Project
I' I Fublic Sovbean EST Project s
&) #® Internet
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200401) was used to synthesize the cDINA. First-strand ~

synthesis was performed with S-methyl dCTP, hence the
ligated cDNAL was hemimethylated. A modification of
Stratagense's first-strand synthesis primer was used. An
'anchor' nucleotide (V=A4, C, or G) was added to the 3' end
of the primer [GAGAGAGAGAGAGAGAGAGAACTAGTCTCGAGIT)1GV] to
anchor the primer at the 5' end of the polyii) tract.
After second-strand synthesis, the cDNAL ends were filled
in with cloned Pfu DNA, ligated to EcoRI adapters and
subsequently phosphorylated., The cDNL was then
precipitated and redissolved in sterile, RNase-,
INase-free water, The Zhol site within the first- scrand
synthesis primer was then restricted by digestion with
EZhol from Promega (400/ul); all Xhol sites in the cDNA
would be protected by their hemimethylated status. The
cDNAL constructs were size-fractionated with a 500bp
cutoff, using Sephacryl 5-500 High Resolution (Pharmacia
Biotech) in & Z-reo dismeter colunn and a bed volume of
approximately lml. The colwmm eluent was precipitated,
redissolved, and ligated into 3tratagens's pBluesscriprt II
EZR Predigested wvector (pBluescripr II 3K(+) vector that
has been digested with EcoRI and XhoI, and phosphorylated
by Stratagene). This library was constucted in the
laboratory of Dr. Paul Keim and Dr. Virginia H. Coryell at
Northern Arizona University."

ORIGIN

.

tacAagogogt CCCCCLoCyy CUTCUOgott CLOgAtTCCa Aygygaatgt TLTLaaagyc

61 LCLTACAULY AQUCCOCLYC LUAUAACCCE AUCLUOYUAC CYCULCAgUS cOccatcgue
121 gectteatoy coUUeUycyy LYUYUAtTAt gaagagatty LTUCUYCYUT griugtgar
181 aagyaagygy cUgtcatcas acagyatcac actUcaagyt LYUTUctosa Ttocataged
241 coacgotgos ACLLCAACAA LTLLCTLYCT LCLCARALCLC CLLCAACTLY RAcCattgrtt
301 CLLCLLCCCot CLACCCTasa LTaataatat atatatacta tLLgagadty Jatttogato
361 cacccttace CEacCLcace CTOTAataat Jryattgtca CYgatagaca TOYtyatgyr
421 gtataataat COCCLLCCTCA LLLALOOCLAa LOLOYLLCOLa atattitany aCaadqrtLtt
431 tCLTLtfgta Cattgttaca LCLAAtUaay AAtatLgtcs LYLCaas

&) ® Internst




FASTA/BLAST Statistics

= E() value 1s equivalent to standard P value

< Significant if E() < 0.05 (smaller numbers are
more significant)
#+The E-value represents the likelihood that the
observed alignment is due to chance alone. A
value of 1 indicates that an alignment this good

would happen by chance with any random
sequence searched against this database.

< The histogram should follow expectations
(asterisks) except for hits

== long regions of moderate similarity are more




What this does for you

* You identified what gene 1s encoded by
your clone’s sequence

» Perhaps you may have found the function of
your gene

* You have more cDNA sequences to add
together to build a consensus and perhaps a
full-length cDNA

Biological Relevance

* It 1s up to you, the biologist to scrutinize these
alignments and determine if they are significant.

# Were you looking for a short region of nearly
identical sequence or a larger region of general
similarity?

#* Are the mismatches conservative ones?

# Are the matching regions important structural
components of the genes or just introns and
flanking regions?




Borderline similarity

* What to do with matches with E() values in
the 0.5 -1.0 range?
# this 1s the “Twilight Zone”

= retest these sequences and look for related
hits (not just your original query sequence)

# similarity is transitive:

if A~B and B~C, then A~C

Advanced Similarity Techniques

utomated ways of using the results of one search to
initiate multiple searches

http://itsa.ucsf.edu/~gram/homelinca/

+ Takes results of one BLAST search, does new searches with each one,
then combines all results into a single list

+ JAVA applet, compatibility problems on some computers

http://www.ncbi.nim.nih.gov/Education/BLASTinfo/psi1.html

+ Creates a “position specific scoring matrix” from the results of one
BLAST search

+ Uses this matrix to do another search
+ builds a family of related sequences
+ can’t trust the resulting e-values
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[ Display ] |GenElank v| Shuw.|20 v‘ [ Sendto ] |Fi\g v“ Features ]
[1: BG725328. sae35d12.91 Gm-cl. [gi14008724] Links
LOCUS EGT725328 510 bp TR L linear EST 22-JUL-z004
DEFINITICH sSae35dl2.vyl Gm-cl0S51 Glyoine max oDNA clone GEMOME 3VSTEMS CLONE
ID: Gm-e¢l051-7103 5' similar to SW:CHSE SOVEN P300S0 CHALCCNE
SYNTHASE ¢ :, wRNA secuence.
ACCESSION EGT725328
VERSION BG725328.1 GI:14008724
KEYWORDS EST.
SOURCE Glycine wax (sovbean)
ORGANISM Glycine wax
Eukarvota: Viridiplantae: Streptophyta: Embryophyta: Tracheophyta:
Spermatophyta: Magnoliophyta: eudicotvyledons: core eudicots: rosids
: eurosids I: Fabales: Fabaceae: Papilionoideaes: Phaseoleae:
Glycine.
REFERENCE 1 (basez 1 to 510)
AUTHORS Shoewaker,R., Keim,P., Vodkin,L., Erpelding,J., Corvell,V., Khanna
,A., Bolla,B., Marra, M., Hillier,L., Kucaba,T., Martin,J., Beck,C.,
Wylie,T., Underwood,K., Steptoe,M., Theising,B., illen, M., Bowers
,¥., Person,B., Swaller,T., Gibbons,M., Pape,D., Harwvey,N., Schurk
,R., Ritter,E., Kohn,3., 3hin,T., Jackson,V., Cardenas,M., McCann
+R., Waterston,R. and Wilson,R.
TITLE Public Sovhean EST Project
JOURMAL  Unpublished (1999} a
X @ Did you know...
Mext tip
Vou can set & diffsrent level of sacurity For sach Web sits, On the Tools menu, dick Internet Options, and then click the Security tah.
|_EST Y
Eile Edit View Favaorites Tools  Help f,’
OBack A > | Iﬂ @ |/ ) search 5. Favorites @Media &) = A
Address \@ hitp: {fwsew.nchi.nim. nib. govfentreziquery. Fegizemd=Retrievegdb=nNucleotidetlist_uids=140087248dopt=GenBark V‘ Go Links **
547" ~
GENOME SYSTEMS CLONE ID: Gr—el1l051-71037
/rissue_type="floral weristematic mRNA"
/lab_host="DH10E"
/eclone lib="Gw-c1051"
/note="Vector: pBlusscript TT SK+; Site_1: EcoRT; Site 2:
¥hoI; The oDNL library was constructed from floral
meristewatic wRMA provided by Dr. Halina Knap of Clemson
University. Complementary DNE was synthesized frow wRNA
using a priwer consisting of a poly(dT) sequence with a
¥hoI restriction site. EcoRI adapters were ligated to the
blunt-ended cDNAL fragwents followed by Xhol digestion. The
DML fragwents were directionally cloned into the
EcoRI-¥hol restriction site of the pBluescript vector. The
ligated cDNL fragwents were transformed into DH10B host
cells (GibocoBRL). This library was constructed in the
laboratory of Dr. Randy Shosmaker.”
ORIGIN
1 gyttgtgooa agtooatbtht ctatbgactt chtootoatt tgatooasga tgaacagoac
61 acatgoactt gacatgbtac catactogot aagoacgbgt ctaghagobt coatttttto
121 atgottoast cotaactbag coboaactty ghooasaatt gotggtooac cagggbgbgo
181 aatcoasasay atagagtbgt aatcatoasat thobaagggt ttgaaggobt cascoasggo
241 cttttegaty ttottggaga tgagtccagy aamcatcottg aggagatgga aagtgagtoo
301 tacttggoga aggtggocat caatagogoo ttogotgtot ggaaggatty tttgtgoagt
361 coacacaage tcamacamag gottttocage tggoagagga totgatcocaa caatgacage
421 agotgoacca totcocaaaca aggotigooc cacaaggoty toaagatghty tgtoactogg
481 gocacgaaat gtgactgotg tgatctocoga
i
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MCBI| MLM | MIH
v
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‘ou can set a different level of security For each Web site, On the Tools menu, dlick Internet Options, and then dlick the Security tab,
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FASTA format

i
b

blo
Falat

A=

rse

One of three formats used for sequences

Begins with single-line description followed by
sequence data

Description line starts with “>”

Example:

>gi|532319|pir| TVFV2E|TVFV2E envelope protein
ELRLRYCAPAGFALLKCNDADYDGFKTNCSNVSVVHCTNLMNTTVTTGLLLNGSYSENRT
QIWQKHRTSNDSALILLNKHYNLTVTCKRPGNKTVLPVTIMAGLVFHSQKYNLRLRQAWC
HFPSNWKGAWKEVKEEIVNLPKERYRGTNDPKRIFFQRQWGDPETANLWFNCHGEFFYCK
MDWFLNYLNNLTVDADHNECKNTSGTKSGNKRAPGPCVQRTYVACHIRSVIIWLETISKK
TYAPPREGHLECTSTVTGMTVELNYIPKNRTNVTLSPQIESIWAAELDRYKLVEITPIGF
APTEVRRYTGGHERQKRVPFVXXXXXXXXXXXXXXXXXXXXXXVQSQHLLAGILQQQKNL
LAAVEAQQQMLKLTIWGVK

The nucleic acid codes supported are:

A —> adenosine M --> A C (amino)
C --> cytidine S --> G C (strong)
G --> guanine W --> AT (weak)

T --> thymidine B->GTC

U --> uridine D->GAT

R --> G A (purine) H-—>ACT

Y --> T C (pyrimidine) V->GCA

K-> G T (keto) N->AGCT (any)

- gap of indeterminate length




accepted amino acid codes are:

A alanine P proline
B aspartate or asparagine Q glutamine
C cystine R arginine
D aspartate S serine
E glutamate T threonine
F phenylalanine U selenocysteine
G glycine V valine
H histidine W tryptophan
| isoleucine Y tyrosine
K lysine Z glutamate or glutamine
L leucine X any
M methionine * translation stop

N asparagine

- gap of indeterminate length

I ypes of data integrated in genome brow

Genomic seguence

RefSeq mRNAs (non-redundant)
GenBank mENAs (redundant)
ESTs

Gene predictions

SNPs
Homologous sequences from other organisms
STSs




Other Sequence Search Tools

s~ SRS (Sequence Retrival Service) was created by
Dr. Thure Etzold: /CABIOS 9(1); 49-57 (1993)]

: [t is a meta search engine for all types of biological
data in hundreds of databases as well as about 20
sequence analysis programs

== SRS can be accessed over the WWW from many
servers (mostly in Europe):

http://srs.ebi.ac.uk/
http://www.infobiogen.fr/srs6bin/cgi-bin/wgetz?-page-+top
http://www.sanger.ac.uk/srs6bin/cgi-bin/wgetz?-page+top
http://iubio.bio.indiana.edu/srs6bin/cgi-bin/wgetz?-page+top
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Why So Many Databases?

% [f GenBank has all sequence data and Entrez
is such a good query tool, then why are there
so many other sequence databases?

+ Specialized data (single species, immunoglobulins, etc.)
+ Better annotation (i.e. SwissProt)

+ Sequences linked to other data (ACEDB)

+ Subbornness and local pride - EMBL, DDBJ

| = Well designed databases are interlinked with
{ others for supplemental data

= [t is very hard to get all relevant information
across all databases for any gene




Other Genetic Databases

»* Genome Sequence - where does a gene fall on the
genome

+ integrate multiple layers of information
> Sequence contigs, mRNAs, predicted exons, etc.

+ Single species?

3 ESTs: dbEST @ NCBI

s SNPs: dbSNP @ NCBI,

http://snp.cshl.org (SNP Consortium)
{ = Metabolism/Pathways

# Gene Function (Genome Ontology)

# Protein motifs/domains and protein families
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Genome Databases

=~ New area - in desperate need of development

Chromosomes::Sequence::Contigs::Clones::
STS Markers::Genetic Markers::Genes::
Features::Expression data::Phenotype

== No single database can hold it all
=< UCSC i1s probably the best right now
genome.ucsc.edu

=« Need a data exchange and linkage
infrastructure

European Bioinformatics
Institute

# Products and services

= Databases
+ Literature
+ Microarray
+ nucleotide
% Toolbox with software
+ Similarity searches
+ Protein function
+ Sequence analysis
+ Structure

# http://www.ebi.ac.uk/




EBI Services - Microsoft Internet Explorer

Eile Edit Wiew

Favorites  Tools  Help

@ Back - (L) B @ ;j p Search s;n\? Favorites  {£2) /:{ - :,\;
Actiress @] bt ffwwn obi.ac.ukfservices/ ¥ @ s *
-

EBI Home

Services
QOverview

Databases Downloads

About EBI Services

Research Submissions

S&I

L—Dalnhase Browsing &
Entry Retrieval via...

- % * Biotart HEW
arity & Homology : E;Ei"gx’

* Blast2 - ASD HEW e e
* BlastZ - EVEC . o W
* Blast2 - NCEI L
 Blast2 - Paraste : Guery ArrayExpress
* Blast2 - WU e
* Fotn SRSID

* UniProt DAS HEW
* UniProt Search HEW

ArrayExpress via
MaME=press

* Fasta - LGIC NHEW
* Fasta - Geno.Proteo.

EMBIL via WEBIN » MPsrch * WSDbfetch
Downloads mjmm U= G ILiterature Databases
ElAEER? PDB-AutoDep (~Prot. Function. Analysis | * MEDLINE
Help Files e T - M
Database Repository it via o Geneluiz * Patent Abstracts
Software Repository Ml ® InterProScan * more...
= mare..

I-Microarray Databases
* AnayExpress

@ WHATS 2can?

This logo s a link to —Sequence Analysis

a relevant sectian in * Align SUALE
the EBI's new
Rt * Clustalty Updated [Hucleotide Databases
educational webs: QSR * 43D
Bcan Bioinfarmatics . * Promoteriise * EMBL-Bank

* more... * Ensembl

(- Structural Analysis + Genome Feviws
e MGTHLA
* MOre...

ine: m B b_DNA retri

PUTATIVE ID

LIBRARY

Lib Name:
Organism:
Sex:

Organ:

Lab host:
Vector:

R. Site 1:
R. Site 2:
Description:

IDENTIFIERS

dbEST Id: 101883

EST name: yb01la0l.sl

GenBank Acc: T48601 GenBank gi: 650461

GDB Id: 490761

CLONE INFO

Clone Id: IMAGE:69864 (3')

Other ESTs on clone:yb0la0l.rl

DNA type: CcDNA

PRIMERS Sequencing: -21ml3

PolyA Tail: Unknown

SEQUENCE GGCGGCTCAGTAGCAGGTGCCGTCCACCTCCGCCATGACAACAGACACATTGACATGGGT
GGGTTTACCACCAAGCGTCCGATGGTCTTCTGTGTGAAGGCCAGCCAGGCGCCTCCATGG
CACCATGCAGGAGAAGGNCTCCCCCTTCTTCCAGTCCTCGGCTGCCACGCGCAGTATGCT
GGTCACACGAAGGTCGTGGTGCCCTGGCTGGNTCCTNCANGGATGCCCAAGTCAGGTACT
TNTCGCGGGGCAGCTCCTGTGACCCCTGCAGCCAGCGAACCAGCACGTCCTTGGGGCTTN
AAGCNGCGCTACCAGGCACTTCAACCGTTCNCCAGCTTCGTTCAGGGCCANCTTC

Quality: High quality sequence stops at base: 277

Entry Created: Feb 6 1995 Last Updated: Feb 6 1995

COMMENTS High gality sequence stops: 277
Source: IMAGE Consortium, LLNL

This clone is available royalty-free through LLNL ; contact
the IMAGE Consortium (info@image.llnl.gov) for further
information.

Assigned by submitter

similar to gb:S71043_rnal IG ALPHA-2 CHAIN C REGION (HUMAN)

Stratagene placenta (#937225)

Homo sapiens

male

placenta

SOLR cells (kanamycin resistant)

pBluescript SK-

EcoRI

Xhol

Cloned unidirectionally. Primer: Oligo dT. Caucasian.
Average insert size: 1.2 kb; Uni-ZAP XR Vector; ~5' adaptor
sequence: 5' GAATTCGGCACGAG 3' ~3' adaptor sequence: 5'
CTCGAGTTTTTTTTTTTTTTTTTT 3°'




Database Search Strategies

# General search principles - not limited to
sequence (or to biology)

= Use accession numbers whenever possible

% Start with broad keywords and narrow the
search using more specific terms

| 3 Try variants of spelling, numbers, etc.
= Search all relevant databases

= Be persistent!!

What we covered today

* Retrieving a known DNA sequence
# Similarity searching with a DNA sequence




